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revolution of the first shaft corresponds to 5 revolutions of this intermediate shaft, and as each of its revolutions corresponds to 5 revolutions of the last main shaft, it is evident that the velocity ratio between the first and last shaft is 5 X 5 to 1, equal 25 to 1, as required.
The velocity ratio of first shaft to intermediate and of inte.rme< diate to last shaft are not necessarily equal. They may be anything whatever if the product of the separate angular velocity ratios equals the required ratio between the first and the last shaft. Furthermore, the three axes need not lie in one plane; that is, the centres need not be in one straight line. It is thus seen that the use of a train in place of a simple mechanism permits considerable flexibility in the arrangement; this will be clearly seen from an examination of various actual trains.
In a similar manner to that of the preceding illustration, an intermediate shaft may be used in a belt transmission when the velocity ratio is high. Such an arrangement is frequently seen when a slow-speed engine drives a dynamo. The engine is belted to a " jack-shaft/'which in turn drives the dynamo. This may be desirable either to avoid an excessively large pulley or to avoid an extremely wide angle between the sides of the belt. The effect of a large belt angle is to reduce the arc of contact on the smaller pulley; this reduces the adhesion of the belt and increases liability of slip of the belt.
Other considerations than a high velocity ratio may make it desirable to substitute a train for a simple mechanism; for instance, to secure a required directional relation, for compactness, etc. A familiar example of such a train is seen in the back-gear mechanism (Fig. 206), as used on lathes and other machine tools.
A shaft which carries intermediate gears of a train may itself drive some member which requires a motion different from that of the last member. Thus, in clockwork, the gear on the shaft to which the minute-hand is fixed drives the hour-hand through a reducing pair of gears, and it may also drive a second hand at a higher rate.